Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.098; data-to-parameter ratio = 15.6.
In the title compound, C 15 H 12 F 3 N 3 O 3 S, the pyrimidine ring adopts a half-chair conformation with the mean plane formed by the ring atoms excluding the C atom bonded to thiophene-2-carbonyl group lying nearly perpendicular to the pyridine and thiophene rings, making dihedral angles of 84.91 (4) and 87.40 (5) , respectively. The dihedral angle between the pyridine and thiophene rings is 54.44 (5) . The crystal structure is stabilized by intermolecular O-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds and weak C-HÁ Á ÁO interactions further consolidate the structure.
Related literature
For the bioactivity of dihydropyrimidines, see: Cochran et al. (2005) ; Moran et al. (2007) ; Zorkun et al. (2006) . For the bioactivity of organofluorine compounds, see: Ulrich (2004 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1 2 ; y À 1 2 ; Àz þ 3 2 ; (ii) Àx þ 1 2 ; Ày þ 1 2 ; Àz þ 2; (iii) x; Ày; z À 1 2 ; (iv) x; y þ 1; z. as TRPA1 (Transient Receptor Potential cation channel, subfamily A, member 1) modulators for treating pain (Moran et al., 2007) . In addition, compounds that contain fluorine have special bioactivity, for example flumioxazin is a widely used herbicide (Ulrich, 2004) . This led us to focus our attention on the synthesis and bioactivity of these important fused perfluoroalkylated heterocyclic compounds. During the synthesis of DHPM derivatives, the title compound, an intermediate (I) was isolated and its structure established by X-ray diffraction method, in order to elucidate the reaction mechanism.
In the structure of the title molecule, the dihydropyrimidine ring adopts a half-chair conformation; the atoms C1/C2/C3/ N1/N2 are nearly coplanar and the plane is nearly perpendicular with pyridine and thiophene rings with dihedral angles 84.91 (4) and 87.40 (5)°, respectively. The dihedral angle between the pyridine ring and the thiophene ring is 54.44 (5)°.
The crystal structure is stabilized by intermolecular hydrogen bonds of the types O-H···O and N-H···N; there are also weak hydrogen bonding interactions of the type C-H···O present in the structure (Table 1) . For a crystal structure related to the title compound, see: Yang et al., (2009) .
Experimental
The title compound was synthesized by refluxing for 3 h a stirred solution of 3-pyridinaldehyde (0.22 g, 2 mmol), 4,4,4trifluoro-1-(thiophen-2-yl)butane-1,3-dione (0.51 g, 2.3 mmol) and urea (0.18 g, 3 mmol) in 3 ml of anhydrous ethanol; the reaction was catalyzed by sulfamic acid (0.06 g). The solvent was evaporated in vacuo and the residue was washed with water. The title compound was recrystallized from 50% aqueous ethanol and single crystals of (I) were obtained by slow evaporation.
Refinement
Hydrogen atoms involved in hydrogen-bonding inetractions were located from a difference Fourier map and their positional and isotropic displacement parameters were refined. The other H atoms were placed in calculated positions, with C-H(aromatic) = 0.95 Å and C-H(aliphatic) = 1.00 Å, and treated as riding, with U iso (H) = 1.2U eq (C). Fig. 1 . Molecular configuration and atom numbering scheme for (I), with displacement ellipsoids drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.026595 (14) (6) 0.0233 (5) −0.0020 (4) 0.0059 (4) 0.0052 (4) N1 0.0154 (5) 0.0206 (7) 0.0107 (5) −0.0008 (5) 0.0019 (4) −0.0017 (4) N2 0.0140 (6) 0.0198 (7) 0.0121 (5) −0.0037 (5) 0.0005 (4) −0.0012 (4) N3 0.0187 (6) 0.0215 (7) 0.0133 (5) −0.0030 (5) 0.0008 (4) 0.0005 (5) C1 0.0137 (6) 0.0152 (8) 0.0147 (6) 0.0003 (5) 0.0002 (4) −0.0008 (5) C2 0.0163 (6) 0.0119 (7) 0.0146 (6) 0.0006 (5) 0.0005 (5) 0.0010 (5) C3 0.0150 (6) 0.0140 (7) 0.0119 (6) −0.0006 (5) 0.0013 (4) 0.0006 (5) Symmetry codes: (i) −x+1/2, y−1/2, −z+3/2; (ii) −x+1/2, −y+1/2, −z+2; (iii) x, −y, z−1/2; (iv) x, y+1, z.
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